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This study attempted to determine if training and familiarization with a
composite construction system would improve the quality of subjects'
composite production. Subjects were trained in the use of the Mac-a-Mug
Pro system over two sessions. During the course of the two meetings,
subjects constructed eleven composites (six from memory and five with the
face in-view) and were allowed time to practice with the system. Results
suggests that the quality of subjects' composites improved with practice.
However, training with the composite system prior to exposure to the first
face did not lead to higher quality composites. These results have
implications for the training of personnel at high risk of witnessing a crime.
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Training Potential Witnesses to Produce
Higher Quality Face Composites
Following a crime witnesses are often asked to aid the police
investigation by constructing a composite likeness of the suspect.
Research in the area of composite production has shown that current
composite construction techniques such as the sketch artist, the Identikit,
the Photofit, and the Field Identification System do not produce good
likenesses of the target face (Davies, Ellis, & Shepherd, 1978; Ellis,
Shepherd, & Davies, 1975; Ellis, Davies, & Shepherd, 1978; Laughery &
Fowler, 1980; Wogalter, Laughery~ & Thompson, 1988). The failure of
current composite systems to produce good likenesses would seem to
warrant investigation of methods to improve the construction process in
order to be more useful to law enforcement personnel. While there have
been many studies dealing with the recognition of faces and a few dealing
with the recall of faces, there has been no known research concerning
composite construction training: The present research sought to determine
whether training and familiarization with composite systems (such as the
Mac-A-Mug Pro system) would enable potential witnesses to construct
more accurate and helpful composite pictures.
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Variables that Affect Face Recognition
Composite construction is a forensic procedure that involves both the
recall and recognition of a face, and is usually differentiated from pure
recognition procedures such as the mugfile or lineup search. Most of what
is known about face memory comes from recognition studies; there have
been very few studies dealing with face recall. In order to provide a more
complete history of relevant topics, research in the area of recognition
will be presented before the issue of recall is addressed.
Levels of Processing TheolY. One theory of facial memory that has
received recent attention is the depth of processing theory (Craik &
Lockhart, 1972). This theory suggests that the "deeper" the processing of
a stimulus, the better the memory of that stimulus will be. Stimuli
processed in terms of sensory (shallow) features will be remembered less
well than stimuli processed in terms of semantic (deep) features. The
depth of processing model was first explained with regard to verbal
learning but has been expanded by several researchers in an attempt to
include facial memory.
Bower and Karlin (1974) report evidence from a series of studies that
supports the depth of processing model for facial stimuli. Subjects were
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shown a series of photographs and were required to make one of several
types of judgments about the person in the photograph. In the shallow
encoding condition subjects were to judge whether the person in the
photograph was a male or a female. In the deep encoding conditions
subjects were asked to judge how intelligent, honest, or likeable they
thought the person in the photograph was. Lower recognition
perfonnance was found for the shallow encoding condition than for the
deep encoding condition on a subsequent recognition task. Though the
results can be used to support the depth of processing position, a different
interpretation is also supported. The task of the subjects in the shallow
encoding condition Gudgment of gender) could have been accomplished
through a glance at the photo. Conversely, judgments of intelligence,
honesty, or likeability may require greater viewing time to process the
photograph. Therefore, the obtained results may only be indicative of
processing time and not actual depth of processing. Strnad and Mueller
(1977) found a similar pattern of results using a between-subjects design.
However, even with the procedural change, the possibility that the findings
result from more and not deeper processing cannot be dismissed.
Feature and Holistic Analysis in Tenns of Levels of Processing.
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Drawing on the levels of processing findings, numerous studies have
explored whether a feature analysis or a holistic analysis of a facial
stimulus would lead to better recognition. This line of thinking assumes
that a feature analysis is a form of surface processing while a holistic
analysis is processed more deeply. However, Penry (1971) suggests that
the best way to remember a face is to analyze the individual features of the
face and to categorize these features on the basis of a series of exemplars
for each feature; a method that would seem to be contradictory to the
depth of processing model. Along this line, Woodhead, Baddeley, and
Simmonds (1979) attempted to improve facial memory through the
participation in a training session which focused on the analysis of
individual features of the face. The training session consisted of three
days of intensive instruction using lectures, slides, films, and applied
practice. The researchers found that performance of the subjects who
received training was never significantly better than those who received no
training and in one condition was worse. Woodhead et aI., suggest that the
failure of the program was due to the emphasis placed on individual
features and that this may not be the most advantageous method of
processing facial stimuli. Hence, this study fails to support Penry's ideas
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of feature based analysis but the authors suggest that the results do support
the depth of processing model.
In an attempt to show that a more holistic approach to processing

facial stimuli might be more effective, Winograd (1976) had subjects
participate in nine tasks concerning facial stimuli. Three tasks concerned
physical characteristics (hair, nose, heaviness), three concerned traits of
face in the photo (intelligence, anxiety, friendliness), and three concerned
the occupational role of the person in the photo (actor, teacher,
businessman). Winograd hypothesized that questions dealing with physical
features would lead to poorer recognition than those dealing with traits or
roles. This reasoning was based on the premise that an analysis of physical
features would be a sensory or shallow encoding scheme. The results
partially supported this hypothesis. When attention was called to one
particular feature (hair, nose), recognition was poorer than for the other
tasks. However, when attention was called to the heaviness of the face, a
physical feature that might involve more examination or viewing time,
recognition was no poorer than for the trait or role tasks. Winograd
attempts to explain this finding relative to the amount of processing
necessary to make a judgment of heaviness. He suggests that this
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assessment requires a more global or holistic processing of the face, and
the more global the assessment the more features there are that are
encoded. According to Winograd, encoding more features will lead to
increased recognition. He also suggests that any level of processing that is
deeper than simply viewing the face as a stimulus will increase later
recognition.
Patterson and Baddeley (1977) also examined the relative merits of a
feature analysis versus a trait analysis by having subjects either make a
series of judgments about the personality of the face or simply process the
physical features of the face. These judgments, even those concerning the
physical features, required the subjects to analyze the whole face. This
assured that the effects were due to a deeper level of processing and not
simply due to more things being processed, a problem that plagued the
methodology of Bower and Karlin (1974) and Strnad and Mueller (1977).
Patterson and Baddeley found that subjects who encoded the personality
characteristics of faces showed slightly better recognition than subjects
who used individual features as a method of encoding.
The results of studies such as those discussed above seem to support
the idea of a levels of processing model of face memory even though the
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effects are often small (Patterson & Baddeley, 1977). However, in a
review of the literature, Winograd (1978) suggests that the crucial factor
in improving face memory (in this case, recognition) is to have the subject
to process the face as a whole and not as a set of individual features. Thus,
he suggests that wholeness not depth is the important factor for facilitating
recognition performance. This would seem to suggest that the depth of
processing model is insufficient to account for memory differences. Craik
and Tulving (1975) offered an extension of the levels of processing theory
that attempted to correct for this inconsistency. Craik and Tulving
attempted to incorporate breadth as well as depth into the levels of
processing concept. They presented evidence suggesting that at any depth,
the more broad and elaborate the encoding, the greater the probability that
an item will be remembered. Craik and Tulving work used verbal
material to show that the association between two words is more
effectively remembered if words are grouped into a single detailed
episode.
Baddeley and Woodhead (1982) extended these findings to include
facial memory. Subjects were presented with faces accompanied by a
description of the personality and background of the person whose face
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was presented. In the second of three studies, Baddeley and Woodhead
presented faces accompanied by either an elaborate personality description
and history (experimental group), a minimal personality description and
history (control group), or an equivalent amount of irrelevant information
The face was presented on the first page of the test booklet. The
description was presented on the second page and the face was presented
again on the third. Assuming that this presentation of information would
extend breadth for a given depth, one would predict that subjects would
better recognize the face associated with the elaborate description.
However, there was no significant difference in facial recognition
between the three -conditions. Thus, the results of the Baddeley and
Woodhead experiment suggest that adding elaborate verbal information
(extending the breadth of processing for a given depth) does not improve
one's ability to recognize faces. These results suggest that the theory put
forth by Craik and Tulving (1975) using verbal stimuli may not be
generalizable to facial stimuli.
Encoding Specificity: Improving Recognition and Recall. Although
the depth of processing model has received some support in that holistic
analysis seems to facilitate recognition more than a feature encoding
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analysis, it is unable to account for all effects. In an attempt to examine
these effects further, one may point to the principle of encoding specificity
which predicts that the memorial operation at test (performance) is
influenced by the encoding operation used at study. Wells and Hryciw
(1984) showed a crossover interaction of encoding and retrieval
operations: They demonstrated a recognition facilitation through the use
of trait-encoding operations and a recall (composite construction)
facilitation through the use of feature encoding. That is, a face was best
identified under trait-encoding conditions and best reconstructed under
feature-encoding conditions. Thus, the utility of feature encoding depends
on the kind of memory assessment technique to be used. When there is no
suspect available, either live or in a mugfile, the only method available to
police is recall construction, and the use of feature encoding should be
beneficial to composite quality.
Training in Face Memory
Recognition. As mentioned earlier Woodhead et aI., (1979) found that
training had no positive effect on the ability to remember faces and in one
case was detrimental. They attributed this failure to produce recognition
improvement to the fact that the training focused on the study of
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individual features. This explanation is in agreement with the theory of
encoding specificity and the results obtained by Wells and Hryciw (1984).
That is, recognition (which generally tests global familiarity) is facilitated
only when the encoding process involves more global aspects of the face.
Further, encoding specificity would predict that if Woodhead et aI., (1979)
had used a method of testing memory that involved the selection of
individual features (like composite construction) they might have found
improved performance due to training.
Despite the failure of Woodhead et at, (1979) in finding any positive
effects of training, other studies have been able to show an improvement
in facial recognition. These studies have generally been directed at erasing
the deficit that often exists for faces of another race. Elliott, Willis, and
Goldstein (1973) investigated the effects of paired associate discrimination
training on the memory for either white or Oriental faces. Their subjects
were whites and the goal was to improve the memory for other race faces
(in this case, Oriental faces). The results indicate that white subjects were
originally superior on their recognition of white faces compared to
Oriental faces. Training with Oriental faces improved their ability to
remember other Oriental faces but no effect of training was shown for
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recognition of white faces. Other studies have also demonstrated the
ability to erase the other race deficit (Malpass, Lavigueur, & Weldon,
1973; Lavrakas, Buri, & Mayzner, 1976). Thus, training appears to
facilitate the recognition of faces of other races.
Interestingly, there have been no studies that successfully produced an
improvement in memory for own race faces. Malpass (1981) suggests that
this may be due to two factors: 1) face recognition perfonnance is
overlearned to the point that further training would have no effect, and 2)
the methods used in this type of training are unnatural and counteract
one's own natural memorial strategies. Malpass further suggests that
much effort needs to be put into the study of facial recognition training so
that the mechanisms behind it may be understood.
Recall. Although there has been abundant research dealing with
recognition, its underlying processes, and how to improve it, very little
work has been done on recall. Because recall appears to be a more
difficult and complex task, one would expect that an act of recall such as
producing a composite likeness would have severe limitations. The
literature does support the idea that composite production is much less
than perfect and these studies will be discussed following a description of
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various production techniques.
Composite Production Techniques
Composite production refers to the process of having a witness help to
generate a pictorial likeness of a suspect. This can be done by having the
witness describe the suspect verbally with a sketch artist and having the
sketch artist produce a picture based on this description. The artist and the
witness interact and revise the drawing until the witness is satisfied with
the likeness. Other methods of generating composite pictures include the
use of construction systems such as the Photofit system, the Identi-kit
system, the Field Identication System (FIS), and the Mac-A-Mug Pro.
Identi-kit. The Identi-kit is a group of transparent sheets containing
drawings of numerous varieties of the following facial features: chin,
eyes, eyebrows, hair, lips, and nose. The recommended method of use is
to have the witness describe the suspect based on the Identi-kit operator's
cues. The operator then constructs an original likeness using the system of
transparent overlays. As with the sketch artist, the operator and the
witness work together and may revise the composite until the witness is
satisfied. The Identi-kit also contains drawings of accessories such as
wrinkles, glasses, moustaches, and scars in order to give the composite a
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more life-like appearance.
Photofit. The Photofit system of composite production was developed
by Jacques Penry and also has a coded range of basic features: eyes,
nose, mouth, chin, and foreheadlhair (Penry, 1970). However, the
features are individually printed on a thin card which may then be
assembled into a special frame, thereby building the composite in a jig-saw
fashion. Most operators of the Photofit system use it just as the Identi-kit
is used; obtaining a cued initial description, generating an initial likeness,
and then revising it until satisfied. The Photofit system also has the
capacity for adding accessories such as beards, hats, moustaches, and
glasses. In additi~n to these accessories, the likeness may be further
enhanced by the use of black and white wax pencils. An advantage of the
Photofit is that it has the capacity to utilize more easily the witness' visual
recognition rather than depend solely on verbal recall. This is facilitated
by the 'Visual Index' which is a collection of miniature pictures that
portray all of features contained in the kit for easy reference and
consultation.
Field Identification System. The Field Identification System (FJS) is
different from the sketch artist, the Photofit system, and the Identi-kit
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system in that the witness can generate the composite without the help of
another person. The PIS is a book-like device that contains a series of
horizontal page strips. The top set of strips contains numerous varieties of
hair styles. The next set of strips contains varieties of eyes and eybrows,
while the third set of strips portrays varieties of noses and ears. The
<

bottom set of strips contain the mouth and chin varieties. The witness can
search through the book and piece together the appropriate strips to
produce a composite likeness. The advantages of this system are that it is
inexpensive, easy to use, and does not require the interaction of the witness
with another person.
Mac-A-Mug Pro. The Mac-A-Mug Pro construction system is a
computer assisted program that contains digitized exemplars of the
different facial features. An instruction manual that contains replicas of
the included exemplars allows the user to browse through the entire set of
features. The user then can select a desired feature and have it brought up
onto the screen. This can be repeated until the composite is completed.
Accuracy of Composite Techniques
As mentioned earlier, the production of composite likenesses has not
been shown to be very accurate. Ellis et aI., (1975; 1978) ran a series of
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studies examining the accuracy of composites generated using the Photofit
system. They found that the composites were rated as being poor
likenesses when judged by independent judges and would be of limited use
to law enforcement agencies. Specifically, they found that longer
exposure to the face, having the face present during construction, and the
use of an experienced operator did not significantly affect the quality of
the composite likeness. Ellis and his colleagues suggest that the failure of
the subjects to produce accurate composites is due to a lack of precision in
the system itself.
Similarly, Laughery and Fowler (1980) examined the accuracy of the
sketch artist and Identi-kit systems using goodness-of-fit ratings comparing
the composite and the actual photograph. The composites generated using
the Identi-kit were rated as being quite poor; the sketches were rated as
better, but were poor nonetheless. In a earlier study, Laughery and Smith
(1978) had found that sketches were more helpful than Identi-kit
composites when attempting to identify the person upon whom the likeness
was based.
The main problem with the sketch artist and Identi-kit systems are that
they require the interaction of the witness with another person (either
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artist or Identi-kit operator) to produce a representation of the face. This
interaction leads to increased cost as well as problems with communication
between the two. The Field Identification System (FIS) is a system for
generating composites that was designed to be less costly as well as not
requiring the presence of a second person. Laughery, Smith, and Yount
(1980) explored the accuracy of the PIS following procedures identical to
those used by Laughery and Smith (1978) except using PIS composites
instead of Identi-kit and sketch artist composites. They found, when
comparing their results with those of Laughery and Smith, that
recognition performance was best with sketches, next best with Identi-kit
composites, and poorest with PIS composites. The experimenters suggest
that in the sketch and Identi-kit systems the presence of the expert, who is
familiar with the procedures, helps lead to improved composites. The
subjects who used the PIS were using it for the first time and it is probable
that they were just not very good at it. Another possible explanation is
that with the sketch artist there is an infinite range of feature varieties to
choose from, while the other systems are somewhat more limited in in the
number of feature exemplars that are available. In a related study,
Wogalter, Laughery, and Thompson (1988) found that increased exposure
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time did lead to higher quality composites using the Mac-a-Mug Pro
system.
The present study sought to improve the quality of composite
productions by familiarizing subjects with the composite system to be
used. For the purposes of the present study, subjects were trained in the
operations of the Mac-A-Mug Pro composite system. This system
combines the ease of the FIS, a lot of the range of the sketch artist, and the
presence of the expert for the Photofit and Identi-kit systems. By
becoming familiar with the system in an initial training session and then by
practicing with the system, it was expected that composite production
would improve as subjects continue to generate composite likenesses. In a
sense, the subject becomes his/her own expert operator.
Significant results might have implications for employees that are in
high crime risk jobs (e.g., bank tellers, security guards, and convenience
store clerks). In this situation the employee could undergo an initial
training session and have periodic practice sessions to maintain a level of
efficiency. If called upon to generate a composite, the witnesses might.be
able to generate a more accurate likeness of the suspect than those
witnesses who had not been trained; and thus, increase the probability of
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obtaining an accurate and helpful composite likeness.
Method
Design
The design of the study was to identify composite quality improvement
across six faces. This face order variable was a within-subjects factor ..
Additionally, a comparison was made between the first composite of each
of three groups of subjects. An Instructions-First group received their
initial training before exposure to the first target face. A Face-First group
was exposed to the target face before receiving training. Both of these
groups performed a recognition task after completing the first composite.
It was expected that the quality of initial composite likeness would be
higher for the Instructions-First group. The Recognition-First group saw
the face first and then performed a non-spatial distractor task for fifteen
minutes. Following the distractor task, subjects in the Recognition-First
group performed a recognition task and then generated the composite
likeness. The purpose of the Recognition-First group was to compare
recognition performance with the other two groups in an attempt to
determine the effect of composite construction on subsequent recognition.
The issues involved for the inclusion of this group were not of direct
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relevance to the present thesis. For this reason performance of this group
is discussed only briefly.
Subjects
Undergraduate students at the University of Richmond participated in
the study. There were fifty-four subjects (30 women, 24 men) who were
randomly assigned to one of the three groups (eighteen per group).
Subjects in the Face-First and Instructions-First groups participated in the
training portion of the study and received three hours of research
participation credit. Subjects in the Recognition-First group only
generated one composite and completed the recognition task. These
subjects performed distractor tasks and other filler activities to insure that
they were also eligible to receive three hours of research participation
credit. The purpose in giving these subjects three hours of credit was to
eliminate any motivational variable that might cause subjects to self-select
into certain groups. Later, a separate group of ten Rice University
graduate students judged the accuracy of the composites when compared to
the target photograph using one of two tasks (five judges per task). Their
performance was used to formulate composite quality scores.
Apparatus and Materials
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The target photographs were taken from college yearbooks and made
into

sli~es

that were projected onto a white surface with the use of a slide

projector. The target slides consisted of faces of six white males. Order
of presentation of faces was counterbalanced across subjects using a Latin
square design. In addition to the target faces, distractor slides used in the
recognition task were presented in the same fashion.
The composites were generated using the Mac-A-Mug Pro software
described earlier. This software was run on an Apple Macintosh computer
with a hard disk drive. The Mac-A-Mug Pro system allows the user to
select and place the different features through the use of a mouse pointer,
pull-down command windows, and various keyboard commands. This
program is easy to use and is accompanied by a manual that contains
helpful instructions as well as replicas of the feature varieties that the
program can access. Use of this system requires initial training with the
computer to be used as well as familiarization with the software itself.
However, the users are quickly able to use the system to generate and
revise composites.
Procedure
Composite training and recognition task. Subjects were randomly
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assigned to one of three conditions and worked individually. Subjects
assigned to the Instructions-First condition first received instructions and a
demonstration of the use of the computer and software. They were
instructed in the use of the instruction manual to locate features and the
mouse pointer to place these features on the screen. The editing tools of
the system were also explained thoroughly to them. Finally, the
experimenter constructed a sample face as a demonstration for the
subjects. These subjects were then allowed ten minutes to experiment with
the system and become familiar with the controls and operations. After
this initiation process the subjects were told that they would be exposed to
a target face and be asked to construct a composite likeness of that face.
The target face was projected for a total of eight seconds and then
removed. The subject then had 20 minutes to construct the composite,
which was saved and labeled (with a code that indicated subject number,
face number, face position, and memory or in-view).
After the construction of the composite, the experimenter allowed the
subjects to ask questions about the software or the construction process.
Next, the subjects were given a recognition task in which they were shown
a series of 80 slides of white male faces. The face that the subjects based
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their first composite likeness on appeared in position 76. Subjects were
asked to give each face a rating from 1 to 6 to indicate having seen the
face before or not. Ratings of ff 1ff, ff2 ff , or ff3 ff suggested that the subject
had 'not seen the face before (a "No" response), with ffl ff indicating
certainty, "2" indicating probably, and "3" indicating possibly. Ratings of
"4", "5", or "6" indicated that the subject had seen the face before (a "Yes"
response) with "4" being possibly, "5" being probably, and "6" being
certainty.
Following the completion of the recognition task, subjects were
shown another target face for eight seconds and given 20 minutes to
generate a composite likeness of this face. This composite was saved and
labeled. At this point the subject was allowed to work on a copy of the
composite with the target face brought back into view which was also
saved. Following this touch-up period, which served as additional
training, the subject was exposed to a third target face for eight seconds
and given another 20 minutes to generate a composite likeness that was
saved. The subject was again allowed to touch-up a copy of the composite
with the target face in view. Subjects were then dismissed from the first
session with the instructions that the second session would consist of more
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composite constructions.
At the second session subjects were asked if they had any questions
about the procedure or software (none of the subjects asked questions).
They were then exposed to a target face for eight seconds and given 20
minutes to generate a composite likeness to be saved. Once again, the
subjects were allowed to work with a copy of the composite likeness with
the target face in view. Subjects saw a total of three target faces during
the second session, being allowed to touch-up a copy of the composite after
the original likeness was saved. This yielded a total of six composite
likenesses generated from memory and five composites done with the
target face in-view for each subject. Subjects were then debriefed and
dismissed. As discussed earlier, the order of presentation was
counterbalanced across subjects. That is, each face appeared in all
positions an equal number of times.
The schedule of the initial meeting for subjects in the Face-First was
similar to that of the Instructions-First condition, with one exception.
Subjects in the Face-First condition were told that they would be exposed
to a target face and would be asked to construct a composite likeness of
this face. However, the target exposure preceded the instru~tion and
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demonstration of the computer and software. This sequence is analogous
to the order in which actual witnesses would currently experience these
activities. The witness would be exposed to a suspect and would then have
to become familiar with a composite production system in order to
generate a composite likeness of that suspect.
After exposure to the target face, subjects in the Face-First condition
received the same demonstration and instructions that subjects in the
Instructions-First condition received and also were allowed the same
period to experiment with the system. Following this initiation process the
subjects were instructed to generate a composite likeness of the target face.
- Once the subjects began the first composite construction, the rest of the
procedure (including the second meeting) ·was identical to that of the
Instructions-First condition.
Subjects in Recognition-First condition initially received no training
with the composite production system. They were exposed to the target
face and then engaged in a 20 minute distractor task dealing with another
psychological study. In this distractor period subjects performed a
non-spatial sorting task with a list of behaviors. At the end of this
distractor task, subjects then participated in the same recognition task as
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subjects in the other two conditions. Following this the subjects were
given the demonstration and instructions with the composite system and
were asked to generate a composite likeness of the target face. This tested
the effect of a recognition task on subsequent composite quality. The
Recognition-First group also returned for a second meeting that consisted
of other, unrelated research projects conducted by other'members of the
Psychology Department.
Evaluation of composite quality. A group of Rice University graduate
students were used to evaluate the quality of the composite likenesses.
"

,

.

:

There were six composites from memory and five in-view compo~ites

ior

each subject in the Face-First and Instructions-First groups; and there was
one composite for each subject in the Recognition-First group. This
yielded a total of 414 composites. There were five judges who performed
a matching task and five who performed a similarity rating task. Judges in
the matching task were presented with a display of all six target faces that
were converted to photographs (two rows with three faces per row). The
judges examined each composite (including those that were constructed
with the target face in view) and chose the target face that they thought
was the basis for each likeness. The judges worked independently and
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examined only one composite at a time, trying to choose the correct
corresponding target face for each composite.
Judges perfonning the similarity rating task were given each target
face and all of the composites that were generated from that target. The
composites for each target face were randomly arranged into a booklet.
The task of the judges was to compare each composite· to its corresponding
target face and rate the "goodness of fit" of each of the composites on a six
point scale, with a rating of "0" meaning not at all similar and a rating of
"5" indicating extremely similar.
Results
The data were composite quality measures derived from the si~iIarity
ratings and the matching scores. These were produced by subject-judges
using the composites generated by the experimental subjects. For each
composite the matching scores were averaged across the five judges; thus
providing a mean matching score for each composite. The same
procedure was followed to yield a mean rating score for each composite.
The means for each composite were then used to derive mean matching
and rating scores for each face position (Le., first through sixth). Cell
means for the entire design are found in Table 1.
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Several analyses of variance (ANOVAs) designs were required to
analyze the data due to the incomplete balancing of conditions in the
experiment. The reason for this is that there was no In-View condition for
the first face. This necessitated using smaller ANOVAs in order to
analyze all cells in the experiment. The factors involved in these analyses
are group (Face-First, Instructions-First, Recognition-First), judgment
task (matching, rating), face order (first through sixth faces), and face
presence (Memory, In-View).
ANOVA by Group. The first analysis conducted was a one factor
analysis of variance (ANDVA) performed on the mean matching scores of
the first face (which had only a memory condition) across the three
~

groups. This analysis failed to show any significant differences among the
three groups for this first face (.E < 1.0). The same analysis performed
on the mean rating scores for the first face of the three groups also failed
to fmd any significant differences among the groups (E < 1.0). Because
group membership had no effect on this first face (and this was the only
place that it was expected), the scores for the Face-First and
Instructions-First group can be collapsed and are found in Table 2.
However, the remaining analyses continued to include the group factor to
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Table 2
Overall Cell Ivleans for the Experimental Design Colbpsing Across
Face-First and Instructions First-Groups

Face Order

1st

!vlemory

.3055

2nd

3rd

4th

5th

6th

.3611

.4056

.3778

.4444

.3944

.5056

.4167

.4056

.4056

.4778

MATCHING

In-View

X

Memory

1.5275

1.5667

1.8389

1.7889

1.7889

2.0 III

X

1.8000

1.8778

2.0611

2.0889

2.4167

RATING

In-View
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insure that it did not interact with any of the other factors.
ANOVA by Face Order. The next analysis conducted was a 2 X 6
mixed- model ANOVA. The factors involved in this analysis were group
(Face-First, Instructions-First) and face order (first through sixth faces).
Because the first face had no in-view condition, only the composites
generated from memory were analyzed in this ANOVA. Main effects
analysis of the mean matching scores failed to reveal any significant
difference between the Face-First group and the Instructions-First group,
(E < 1.0). There was also no significant main effect for face order, (E <
1.0). Mean scores for the six faces collapsed across groups appear in
Table 2. There was also no significant interaction of group and face order
(E < 1.0). Figures 1 and 2 provide summaries of the effects of the factors
involved in the analyses.
This same ANOVA design using the mean rating scores also failed to
fmd either a significant effect of group or a significant group by face
order interaction, (E's< 1.0). However, there was a significant main
effect found for face order, F (5,170) =2.49,12 < .05. Figure 3 shows
that both of the groups reveal a general increase in similarity ratings from
the first to the sixth faces. As can be seen in Table 3, pairw~se
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Figure 1
Matching scores for in-view versus memorY faces, collapsed across the
Face-First and Recognition-First groups .
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Figure 2
.Rating scores for in-view versus memory faces, collapsed across the
Face-First and Recognition-First groups.
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Rating scores for the Face-First and Recognition-First groups on faces done
from memory.
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Table 3
Means and pairwise comparisons of the similarirv rating scores in the 2 X 6

ANOVA

Face Order
Order

1st

"

(1.?278)
1st

:;X

-

2nd
3rd

2nd

3rd

4th

5th

(1.5667) ," (i.8389) "(1.7889)

(2.0111)
,.'"

"

'

s

s

X

X

:;"'!"I

6th

-,

X

4th
'"

X

5th
.,'

6th

~

<:-:,'" ,,'

s

\,

S

-

X

Note: Fisher's LSD significant differences indicatedby "s". Upper triangle
differences significant at

.0~.;Lower

triangle differences significant at .01.
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comparisons using Fisher's LSD (Least Significant Difference) and
collapsing across the two groups reveals that the sixth face

eM = 2.01) was

rated significantly better than both the first face (M = 1.53) and the second
: ,

.'

;,

face (M = 1.57)(12'~< .01). Th~re;were no other significant differences
"

.

among the faces.' "As with the matching scores, there was no significant
face order by group interaction,(E'<"1.0).
,

"

,';

.'

ANOVA by Face Presence~ In the next ANOVA the factor of face
presence (MemorY~in-View)
was
added to the analysis; but because the
;,
,"
"",

first face had no In-View condition, this position was dropped from this
analysis. This resulted in a 2 X 5 X 2 mixed-model ANOVA performed
on the matching scores with the/actors of group (Face-First,
Instructions-First), face order (second through sixth faces), and face
"

presence (Memory, In-View). There was no significant main effect for
either group or face order (E's < 1.0). However, there was a significant
effect of face presence. That is the In-View faces

eM = .44) had a

significantly higher matching score than the Memory faces (M = .40), F
(1,34) = 4.90,12 < .05. This ANOVA yielded no significant interactions.
The 2 X 5 X 2 ANOVA was also performed on the similarity rating
scores. Again, there was no significant main effect of group (E < 1.0).
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:','

,',

This analysis did reveal a,significant main effect for face order, F (4,136)
,(;

= 3.97, 12 < .01 and a significant main effect for face presence, F (1,34) =
.

,

':'i

22.78,12< .001. In-ViewfaceseM = 2.05) were rated significantly better
"

'

than Memoryfaces (M = 1.80). As can',be seen in Figure 4, both Memory
!

,

•

.

and In-Viewfaces show ageneral increase in similarity rating from the
second to the sixth faces. Pairwise comparisons among the faces using

...

,

",

"

Fisher's LSD revealed thatthe sixth'fac~,<M = 2.21) was rated
significantly higher than t:h~ second 'eM== '1.69), third eM = 1.86), fourth
.eM = 1.93), and fifth <M;::;;'{.94) faces (Ji's< .05). Table 4 shows these·
differences. There were n~' significant interactions revealed b~this ". '
,

'

,

.'

ANOVA.
Further Analyses of the Matching Task Data. Due to th~ failure of the
matching task in finding differences among the faces in the above analyses,
additional analyses on the matching data were perfonned. These included .
"'.

"

'

'

comparing the matching results to what would be expected by; chance and
,

';

'",

i.".'

"",';
r

correlating the matching and rating scores.
Matching perfonnance was compared to what would be expected by
chance guessing alone. Here, random guessing would result in a correct
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Figure -+

Rating scores for the [-;ace-First and Recognition-First groups on faces done
from memory
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Table 4
Means and pairwise comparisons of thesimilaritv ratin2: scores for face
order in the 2 X 5 X 2 ANOV A

Face Order

(1.6833)
X

2nd
3rd
4th

'

-

5th
6th

3rd

2nd

Order

(1.8583)
"

0.9250)

5th

(1.9389)

6th

(2.2139)

-

s

X

s

,;(.,

s

4th'

s

s

X
X
,
"<

S

X

Note: Fisher's LSD significant differences indicated by "s".' Upper triangle
differences significant at .05. Lower triangle differences significant at .01.
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,

"

guess once in every six trials (du~ to the six possible target faces). Thus,
chance would be reflected by an accuracy
rate of 0.167. For the
,
,

Face-First group all but the first'~omposite were matched at a rate
significantly higher than chance W's

<.05). A similar pattern was found

with the Instructions-'First group. He~e, all but the first two composites
"

,

,"

,,'

';

were matched significantly ~ore often thaIlchance (u's < .05).
When examining the relatio~ship between the matching and rating
.,'

\

'

"

~,

!

"

scores, the format of the
data made it necessarY to perform two analyses.
.
"

',,'

\

The first of these examined the correlation between the matching and
,";.'

rating scores of the

l~st

"

,

five faces done from memory,! = .57 (N = 36),12

< .001. The second analysis examined the relationship between the
matching and rating scores of the last five faces done while in-view, !

=

'.62 (N = 36),12 < .001. Only the Face-First and Instructions-First groups
were used for these analyses in order to maintain equal numbers for each
face position (the Recognition-First group only produced one composite).
Both the comparisons to chance and the correlations suggest that the
matching task is measuring something similar to what the rating task is
measuring. However, the matching task appears to be insufficiently
sensitive under the conditions of the current study.
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Discussion
Research has shown
that current
methods of composite construction do
.
),:.'
'

,

not produce accurate likenesses of the target face (Davies, Ellis, &
,;

;';

,

\

Shepherd, 1978; Ellis,Shepherd, & Davies, 1975; Ellis, Davies, &
Shepherd, 1978; Laughery & Fowler, 1980; Wogalter, Laughery, &
Thompson, .1988). The present study sought to determine whether training
with the Mac-A-Mug Pro composite system would lead to higher quality
facial composites .. It ~as

hypoth~si~ed that s~bjects in the

Instructions-First gr~up ·would produce more'accurate initial composites
than subjects in the Face-First group (the betw.een-subjects variable). This
difference was only expected for the first composite. The second
hypothesis was that subjects later composites would be more accurate than
their early composites (within-subjects variable). The Recognition-First
group was included in the experimental design to try to determine the
effect of a recognition task on subsequent composite construction quality.
For this reason the Recognition-First group produced the initial composite
only.
There were no significant differences among the three groups in the
quality of the initial composite for either the matching or rating scores.
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The lack of significantdifferences among these groups (specifically
between the Instructions-First and Face-First groups) fails to support one
of the hypotheses. That is, subjects in the Instructions-First group did not
produce initial composites that were of higher quality than the initial
composites for the Face-First group. This finding can be taken as
evidence that lealllingthe composite system does not interfere with the
image of the target face. However, the time between exposure to the
target face and the beginning of the composite generation was very short
for both groups. Perhaps if the delay had been somewhat longer (as
.

.

would occur in~ realistic situation) the effect of learning the system would
.,,'

have interfered to a great~r extent. '
Analyses failed to find any effect of face order using the matching
scores. The only significant effect found was that in-view composites had
,~

.,

a higher matching score than composites done from memory. However,
both of the ANOVAs revealed a significant effect for face order using the
rating scores. That is, composite accuracy increased from the early to the
late composites. These [mdings supports the notion that training with the
composite system leads to higher quality composites.
,Heretofore, research has failed to show any effect of training on the

Composite Training

42

ability to recogniz~ faces (Woodhead et aI., 1979) with the exception of
being able to erase deficits (Ellis et aI., 1973; Malpass et aI., 1973;
;

Lavrakas et aI., 1976). However, Woodhead et aI., attribute their lack of
,

success to the training procedure that they used. Their procedure involved
,',

,."

,.

analyzing the face in tenns of individual features, a situation that should
~: ,.

'.

' - ,<

.;

lead to improved recall according
to Wells and Hryciw, (1984). Had
,
" ,

.~

Woodhead and his colleagu7s measured memory using a recall procedure
(such as composite constructi~n), they may have obtained a significant
>

.'"

"

"

,

,

effect due to the training.
In addition, the improvement found in the
,
"

present study can be seen as overcoming a deficit. Recognition is a daily
process and one that is probably overlearned (Malpass, 1981). On the
..'''''.

'

other hand, people are seldom, required to perfonn a recall task (such as a
.'

composite generation). This may also help to explain why training can
facilitate recall perfonnance but have very little effect on recognition
perfonnance.
Results of the purrent study suggest that the quality of recall measures
(Le., composite likenesses) can be improved through training. Yet, it is
important to note that the present study did not train subjects in methods to
remember faces better but was designed to train them with the system, in
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order to allow them to reconstruct the face more accurately. Thus,
subjects may nothave been better at remembering the face but were
simply able to use the
composite system better
to reconstruct what they
"," ,.'
.. ,
~

had encoded. However, it is possible that the use of the system influenced
subjects to alter their encoding strategy and adopt a more.useful technique.
:

,

Because the presentstudy did not ask subjects which encoding strategy that
<',

:~. >, \

they employed, it, is not possible to state that the current fmdings support
.

" .

' . ,

the theory of encoding specificity as proposed by Wells and Hryciw
(1984). This question could be addressed by having subjects report the
encoding strategy that they use as they progress through the session and
if any, in their preferred encoding technique.
examining the changes,
:

Using the Photofit system Ellis et aI., (1975; 1978) found no
difference in the quality of composite likenesses constructed from memory
and those done with the face in-view. The present results showed that
faces constructed with the target face in-view were rated as being
significantly more accurate than composites generated from memory. In
addition, the in-view faces showed a general increase in similarity ratings
from the second to the sixth faces. That is, even the in-view composites
suggest a positive effect of training and practice. These fmdings suggest
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that the Mac-A-Mug Pro system may be a superior composite generating
"

system and more conducive to the production of accurate composite
,

likenesses. '
;,

,

The pr~sent pattem'()f results suggests that the rating task is more
sensitive as an accuracy, meas~re'than the matching task. The matching
task failed to note anydifferences among the composites as a function of
the independent variables, withthe exception of the in-view faces being
,

:'

,

matched more often than the memory faces. However, further analyses on
the matching data suggests that this task was highly correlated with the
rating task. Further, most of the composites were correctly matched at a
rate significantly higher than would be expected by chance. This shows
that the matching task was indeed measuring the desired effect but was not
sufficiently sensitive to pinpoint differences in the current design. Perhaps
a larger number of judges would have provided more power to detect
differences.
The results of the recognition task indicate that there were no
differences among the Face-First, Instructions-First, and the
Recognition-First groups in the ability to recognize the target slide from
the series of distractor slides .. This suggests that a recognition task does

